c. Proposing safeguards and process control accounting for other PNO designs as needed.
d. Developing and demonstrating nondestructive assay (NDA) instruments for these programs. Initial development will be conducted at the plutonium facility at LASL.
e. Demonstrating that a single large diversion or a series of small thefts of SNM will be detected by the proposed materials accounting system. f. Estimating costs and impact of our program on the PNO facility.
h. Interacting as needed with the LWR Fuel Recycle studies.
The initial phase of this project is to examine the various proposals for converting plutonium nitrate solution to oxide powder. We need to define a conversion process in as much detail as possible in order to develop a meaningful materials measurement and accountability system. We will check each method for additional details as necessary and then construct an appropriate materials accounting system for the most promising process, At this stage we will tentatively divide the process into logical segments, which will be called unit process areas, in order to construct effective accounting and process control. Instruments and chemical analyses will be chosen to provide as timely material accounting as possible. The measurement capability and safeguards sensitivity will be estimated for the entire conversion process.
Process options and modifications that lead to better material controls will be suggested. Further modeling of material flow and continual refinement of the process will follow. If necessary, additional conversion processes may be analyzed in a similar fashion.
II. CONVERSION PROCESSES
Several methods for converting nitrate to oxide have been demonstrated and are certainly feasible for a PNO facility. These are direct denigration by evaporation and calcimation; precipitation of plutonium peroxide followed by filtration and calcination; precipitation and subsequent filtration and calcination of either Pu(III) or Pu(IV) oxalate;
and the formation of a plutonium polymer (sol-gel) followed by a drying operation. In Table I 2 The Pu(IV) process will require less reducing agent, but more oxalate, than the Pu(III) method. More gas would be evolved during calcination of the Pu(IV) oxalate because of the larger ratio of oxalate to plutonium.
Both oxalate processes require valence and acidity adjustments prior to precipitation, produce sidestreams for recycle, and require considerable equipment that must be operated and maintained remotely.
Personnel at SRL believe that the Pu(III) oxalate process is probably a better choice because of simplicity of operation, easy filterability, tolerance to feed variations, low filtrate losses, md the data on the calcined product.5 Obviously, personnel at AGNS believe that the Pu(IV) process is superior because the operations are 7 proven and data show that the PU02 product can meet product specifications.
Since the filtrate would be recycled, relatively higher losses would not be serious. More study will be necessary and both methods may well be useful. Accountability, process safeguards, and additional data on calcined product may have to be examined before selecting either method.
In the sol-gel process developed by ORNL, plutonium nitrate feed is contacted with n-hexanol to form a sol-gel. After an evaporation step, the sol is dried at 300°C to form microsphere of PU02. The process, however, is quite complex and has not been demonstrated on an engineering 8 scale.
A comprehensive conversion processes study of the advantages and drawbacks of each of these is h progress at the Rocky Flats Plant.g A preliminary choice of the fluid bed denigration process has been indicated.
However, an updated selection of the prtiary process will be made in We plan to examine the SRL proposal in depth. We believe that many of the instruments, measurements, and procedures developed in this initial study should be applicable in providing safeguards and accounting for the other processes as well.
III. THE DYMAC CONCEPT FOR CONVERSION PROCESSES
The materials measurement and accounting system that we plan to apply to the PNO conversion process is an extension of the LASL Dynamic Materials Control (DYMAC) concept.
12 Recently developed technology for nondestructive assay (NDA), supportive computer operation, and data base management will be used for timely accounting. We will attempt to partition the PNO operation into a series of discrete accounting envelopes, call unit process accounting areas (UPS). Quantities much smaller than the total plant inventory can be controlled on a timely balances around these UPs.
We are 'beginningby dividing the proposed by SRL into a series of such The total plutonium in the receipt tanks and in the filtrate tanks will be determined by level, density and concentration analyses,or by weight. A rapid verification of plutonium concentration by an automatic, computer-connectedmethod such as coulometry would be useful for each tank,
The total plutonium product as PU02 powder will be measured by Yspectrometry on samples and by load-cell weighings coupled to a computer for timely accounting. Neutron monitors will detect solids in-line and in the filtrate tanks, and y-monitors can measure any plutonium holdup in the filters on the off-gas system. Plutonium in the solid wastes can be measured by neutron counters similar to those in use at the LASL plutonium facility.
The accuracy and precision needed to satisfy process control and safeguards requirements will be considered as this study proceeds. Instrumentation and analyses may be altered to meet such requirements, and alternative procedures may be examined. v.
TRIPS AND CONSULTATIONS
Trips taken during the quarter are summarized in 
